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Box No. I 



Basis of this opinion 



1. With regard to the language, this opinion has been established on the basis of the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

I I This opinion has been established on the basis of a translation from the original language into the following language 

, which is the language of a translation furnished for the purposes of international search (under 

Rule 12.3 and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 

a. type of material 

IXI a sequence listing 

| | table(s) related to the sequence listing 

b. format of material 

| | in written format 

[XI m computer readable form 

c. time of filing/furnishing 

1 1 contained. in the international application as filed. 

\X\ filed together with the international application in computer readable form. 
j | furnished subsequently to this Authority for the purposes of search. 

3. [~~^] In addition, in the case that more than one version or copy of a sequence listing and/or tablc(s) relating thereto has been filed or 

furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as 
filed or does not go beyond the application as filed, as appropriate, were furnished. 



4. Additional comments: 
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Box No. V Reasoned statement under Rule 43bi& 1(a)(1) with regard to novelty, Inventive step or industrial applicability; 

citations and explanations supporting such statement 



I. Statement 

Novelty (N) claims 1-9 YES 

Claims NO 

Inventive step (IS) claims YES 

Claims 1~9 NO 

Industrial applicability (IA) Qidms 1 ~ 9 YES 

Claims : NO 



2. Citations and explanations: 

Document 1: C. J. ROSSINI et ah, Macromol. Symp. (2001), Vol 167, pp. 139-151 

Document 2: A. MANNA et al., World J. Microbiol Biotechnol. (1999), Vol. 15, No. 6, pp. 705-709 

Document 3: M. TANSENGCO and T. DOGMA Jr., Acta Biotechnol. (1999), Vol. 19, No. 3, pp. 191- 

230 

Document 4: H. J. KIM et al., Antonie van Leeuwenhoek (2003 May), Vol. 83, No. 2, pp. 183-189 
Document 5: K. SEI et al., Appl. Microbiol. Biotechnol. (2001), Vol. 55, No. 6, pp. 801-806 
Document 6: JP 10-191980 A (Taisci Corporation), 28 July 1998 & EP 863209 A2 & US 5968801 A 
Document 7: JP 7-155180 A (Snow Brand Milk Products Co., Ltd.), 20 June 1995 (family: none) 

Claims 1-9 

The inventions of Claims 1 -9 do not appear to involve an inventivestep over documents 1 -7 
cited in the ISR. 

Document 1 describes a PHA-decomposing microorganism Stretomyces sp. isolated from a 
soil sample, and PHA depolymerase isolated and purified from this microorganism, and also describes 
a method of decomposing PHA using this microorganism or this PHA depolymerase (page 139, 
Summary, page 142, lines 10-27, page 143, line 10 to page 146, last line). Document 1 also describes, 
as a method for screening PHA decomposing organisms, a method of culturing microorganisms on 
agar medium containing PHA and selecting those microorganisms that form clear zones (page 141, 
line 4 from bottom to page 142, line 9). 

Document 2 describes 4 strains of genus Streptomyces having the ability to decompose the 
polyhydroxyalkanoate (PHA), which is one of polyhydroxybutyric acid (PHB), along with a method 
for decomposing PHB by culturing these strains in PHB solution, and' also describes that the ability of 
the strains to decompose PHB is greater the higher the concentration of PHB in the medium (page 
705, Summary, page 706, line 1 1 from lower left to right column, line 4, page 707, line 4 from lower 
left to right column, line 3). Document 2 also describes a screening method for PHB -decomposing 
microorganisms which is similar to that described in document 1 (page 706, lines 20-39). 

Document 3 describes that 25 strains of actinomycetes having PHB-decomposing ability 
were obtained by a method of selecting microorganisms which formed clear zones on agar medium 
containing PHB, and describes a method of decomposing PHB powder using Streptomyces-4, which 
is one of the 25 strains (page 1 91 , Summary, page 193, Shake Flask Culture, page 1 94, Clear Zone 
Test). 

Document 4 describes the PHA-decomposing microorganism Streptomyces sp. KJ-72 
isolated from a soil sample, along with PHA depolymerase isolated and purified from this 
microorganism, and also describes that this PHA depolymerase exhibits maximum activity at pH 8.7, 
50°C, and is highly stable al 40°C or less but loses most of its activity at 60°C (page 183, Abstract, 
page 186, left column, line 19 to right column, line 3). 
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Supplemental Box 

In case the space In any of the preceding boxes Is not sufficient. 

Continuation of: BOX V 

Document 5 describes PCR primers and probes for detecting microorganisms having PHB 
decomposing ability, and describes that these primers and probes were designed based on the 
homologous regions of 6 types of PHB polymerase, and that one of these 6 types is Strep tomyces 
exfoliatus PHB depolymerase (page 801, Abstract, page 803, left column, line 22 to right column, line 
4, Fig. 1). 

Document 6 describes a polyhydroxyalkanoate-decomposing enzyme derived from a 
microorganism of the genus Corynebacterium, and describes that this enzyme has decomposing 
activity at a temperature range of 20-60°C with an optimum temperature range of 37-42°C (Claims 1 
& 2, paragraph 0023). 

Document 7 describes a PHB-decomposing enzyme derived from a microorganism of the 
genus Pseudomonas, and describes that the optimum temperature of this enzyme is approximately 
40°C (Claims 1 & 2). 

As described in documents 1 -3, polyhydroxyalkanoate decomposing enzymes derived from 
actinomycetes in the genus Streptomyces, methods for decomposing PHA using these enzymes, and 
methods of decomposing PHA using actinomycetes in the genus Streptomyces are publicly known, 
and as described in document 4, Streptomyces genus actinomycete -derived PHA depolymerase which 
functions at high temperatures is also publicly known. Thus, it would be easy to conceive of trying to 
obtain a PHA-decomposing enzyme derived from another Streptomyces genus actinomycete that 
functions at high temperatures by using the screening methods for PHA-decomposing microorganisms 
described in cited documents 1 -3 or the PCR primers and probes described in documents 5 to isolate a 
microorganism of the Streptomyces genus which decomposes PHA, isolating and purifying a PHA- 
decomposing enzyme from this microorganism of the Streptomyces genus, decomposing PHA by 
bringing PHA into contact with that PHA-decomposing enzyme, and decomposing PHA by bringing 
PHA into contact with that microorganism of the Streptomyces genus. 

Moreover, PHA-decomposing enzymes that function at high temperatures are publicly 
known in the Cornebacterium genus and Pseudomonas genus as described in documents 6 and 7; 
therefore it would be easy to conceive of isolating a microorganism of the Streptomyces genus that 
decomposes PHA in the expectation that microorganisms of the Streptomyces genus might also have 
PHA-decomposing enzymes that function at high temperatures. 
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